SUMMARY
Note a significant reduction of tracer concentration in segments 14 and 15, moderate reduction in 4, 5, 6, 8, 9 and a slight reduction in 3, 10 and 13. Thus, the total myocardial perfusion index (TMPI) is 32 and the total number of involved segments (TNIS) is 9. Significant redistribution was noted in delayed images leading to a TMPI of 43 and a TNIS of 2.
without knowledge of the exercise test and coronary arteriogram. In cases of disagreement, the interpretation of the 2 observers in agreement was used. In all scintigraphic studies, perfusion defects were interpreted visually in 15 roughly equal segments of three views as shown in Fig.1 : anterior (basal, lateral, proximal and distal), apical, apicoinferior, septal (proximal and distal), posterolateral (proximal and distal), inferior, inferobasal and posterior. Each observer assigned a score from 0 to 3 to the perfusion of each segment. The scoring system was defined as 0 for no perfusion , 1 for severely decreased perfusion, 2 for minimal to moderately decreased perfusion and 3 for normal perfusion. The "total myocardial perfusion index (TMPI)" was calculated by summing the perfusion index from three views . Thus, for each patient a TMPI with a score of 45 indicated normal regional perfusion . The total number of involved segments (TNIS) was also calculated as a sum 
Medications
Medications were the same in all patients before and after PTCA except acetylsalicylic acid was continued in patients with successful PTCA. All antianginal drugs were discontinued at least 10 hours before each study. which disappeared without angina and ST-segment changes. In 17 patients, the same degree of ST-segment depression was noted during the exercise test before and after PTCA. The sensitivity of exercise electrocardiography of this study before PTCA was 65%. Ten out of 17 patients without ST-segment depression suffered from angina and 2 showed dyspnea before PTCA but only 3 patients complained of angina after PTCA. The remaining 2 patients did not suffer from angina either before or after PTCA. Twenty-eight patients who developed angina before PTCA were asymptomatic after the procedure. Angina was relieved in 2 other patients and 10 patients showed no improvement. Of the patients who did not suffer from angina during exercise either before or after PTCA, 4 developed ST-segment depression and 1 complained of severe dyspnea before PTCA, and 5 did not show ST-segment depression or objective symptoms. ST-segment depression (Fig.10 ).
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DISCUSSION
There were three main findings in this investigation . First, we demonstrated that stress Tl-201 myocardial scintigraphy documents the changes in the regional myocardial perfusion after PTCA: i.e., in 31 patients (63%), underperfused myocardial segments showed significantly improved perfusion after PTCA. This finding included patients with previous myocardial infarction. Second, some residual perfusion abnormalities were seen after PTCA in 19 patients (39%), even in patients without a previous myocardial infarction and with clinical improvement. Third, the severity of coronary angiographic findings and the results of stress-TMS did not show a close relationship and the patients' responses to PTCA, evaluated by stress-TMS, were not unequivocal. TMS is widely used for the detection of coronary artery disease in conjunction with stress testing.9) It is a non-invasive diagnostic tool and provides useful information of regional myocardial perfusion. The sensitivity and specificity are relatively high, 83% and 90%.10)
The limitations of TMS are difficulties in assessing the number of vessels involved and the fact that the sensitivity varies with the vessel involved. In our study, most of the patients had single vessel disease with either LAD or RAD involvement and the TMS sensitivity of 90% was much better than that of EXECG (65%). Five patients had false negative findings in stress-TMS in this study. Their coronary arteriograms revealed single vessel disease of the LAD. Four of them were relatively young men (41-49 years) who completed 6min exercise with a work load of 110-200 watts. Two of them did not complain of angina and EXECG did not reveal ST-T abnormalities. The false negative tests were probably due to either insufficient exercise tests or ischemic areas that were too small for stress-TMS detection.
McLaughlin et al11) reported that stress-TMS tests were reproducible in 9 out of 14 patients (64%) and that results were reproduced in 91% of 70 segments. The interobserver variance was greatest for the apical and apicoinferior segments. Therefore, great attention must be paid in interpreting changes in activity from exercise to delayed images in those segments.12) In this study we evaluated the early and delayed images very cautiously and almost complete agreement was obtained between observers.
Resting defects in TMS Pohost et al9) have shown that sequential myocardial imaging after a single dose of Tl-201, administered intravenously at peak exercise, can provide a means for distinguishing between transient regional hypoperfusion or ischemia, which shows redistribution of Tl-201 in delayed imaging, and myocardial infarction or scar tissue, which does not reveal redistribution over time. However, resting defects do not necessarily indicate an irreversibly injured myocardium. Many initial defects fill in over time, usually in association with severe coronary artery disease with normal or mildly abnormal wall motion. Therefore, Tl-201 defects immediately after exercise which do not fill in delayed images do not necessarily indicate irreversible damage of the myocardium.13) In some patients, significant improvement may be anticipated in severely ischemic but viable myocardium surrounding the scar tissue after PTCA, even if the patients had a small myocardial infarction previously.
Numerous studies have indicated that both regional myocardial perfusion and pump function improve after successful surgery, even in the presence of a previous myocardial infarction. Although a slightly higher prevalence of post-operative residual abnormalities was noted in most of the patients, marked improvement after surgery was obtained in some of the patients with a previous myocardial infarction limited to one area.14)-20)
The effects of PTCA in the patients with old myocardial infarctions have not been evaluated previously. Our stress-TMS studies revealed that properly selected patients with old myocardial infarctions showed improved myocardial perfusion after PTCA, although there were more residual underperfused segments than in patients without previous myocardial infarction.
Our previous paper demonstrated that the individual patient's response to PTCA is heterogenous.7) The patients with angina pectoris who showed decreased tracer concentration during TMS immediately after exercise , with redistribution in delayed images, are the best candidates for PTCA . However, properly selected patients without redistribution in delayed images are also considered to be candidates for PTCA.
